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Abstract— Tawouk is the chicken's breast meat. Traditionally, meat has been marinated to improve flavor, 


improve tenderness, and increase product shelf life. The purpose of the marinating time is to permit the 


marinade to soak as deeply into the food as potential. Here, we studied the effect of marinating time and 


marinade ingredients on color, flavor, juiciness, chewiness and overall acceptability of chicken breast 


meat. Our results showed a difference in color, flavor and juiciness between different treatments according 


to the panelists. Panelists preferred red-colored chicken meat with a strong flavor. We also showed a 


correlation between color and the overall acceptability of breast chicken meat. This work is laying the 


ground for better customer service for poultry businesses and restaurant chains. Our work shows that 


focusing on color is essential to increase consumers’ acceptability. 
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I. INTRODUCTION 


Lebanon is characterized by a high level of meat 
consumption per capita compared to Mediterranean 
countries [1]. The increase in poultry demand leads to 
various poultry products that became one of the most 
popular traditional dishes in Lebanon, such as Tawouk, 
which is marinated chicken breast meat [1]. Traditionally, 
meat has been marinated to improve flavor, improve 
tenderness, and increase product shelf life [2]. There are 
three strategies for manufacturing marinated products, 
which are immersion, injection, and vacuum tumbling [2]. 
The purpose of the marinating time is to permit the 
marinade to soak deeply into the meat [3]. Allowing the 
meat to stay within the marinade for a long time might 
increase toughness, which is the opposite of what is 
desired. Marinating times vary depending on the sort, cut, 
and size of the meat. Thinly cut meat can infuse marinade 
more than thick cuts and need less marinating duration [4]. 
A good marinade can have the right balance of flavorings 
components, organic acids, and oil. Vinegar, tomato sauce, 
or citrus juice are commonly used acids that soften the 
meat by denaturing the meat proteins. Oils are used to 
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moisten and flavor the meat. Wide varieties of ingredients 
are used concerning flavorings, such as fresh or dried 
herbs and spices [4]. 

Flavors and spices included in marinades upgrade meat's 
quality and control or limit lipid oxidation [5]. Oxidation 
in meat products causes muscle protein and fat changes, 
negatively affecting the product's consumer acceptability 
after few days [6]. 

The standard marinade components are water, salt, and 
phosphates [7, 8]. The salt and phosphate particles in the 
cells ensure the water maintenance limit of muscles by 
separating muscle fibers’ protein structure and causing 
expansion of myofibrils [9]. Salt improves the growth of 
protein structures; however, it doesn't solubilize the greater 
part of the fiber proteins, autonomously [10]. Offer and 
Trinic proposed that the chloride particles stick to the 
fibers and increase electrostatic powers [11]. This permits 
the fiber network to grow and shape a bigger hole between 
the actin and myosin in myofibrils. The salt concentration 
in marinade influences the chemical gradients, the water- 
holding capacity, and the mass transfer level. Phosphates 
eliminate the cross-joints among actin and myosin fibrils 
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[11]. Hence, a mix of sodium chloride and phosphates is 
fundamental to improve poultry meat's general delicacy 
and succulence. The allowed upper level of phosphates 
(separately or in the blend) in the worldwide food industry 
is 0.5% [12]. 

The main reason of this study is to examine the effect of 
marination duration and marinade ingredients on the color, 
flavor, chewiness, and juiciness of Tawouk. 


II. METHODS 


2.1 Experimental Design 

The experiment design was a 3 x 3 factorial arrangement 
of treatments evaluating three marination solutions and 
three holding times. Nine chicken breast meat samples 
from a local restaurant in Anjar (average weight + SD, 
1000 + 5 g each) were randomly allocated to three 
marination solutions: mix one, mix two, and mix three. 
After marination, the meat samples from each mix were 
subdivided (n=20) according to holding times of 3, 6, and 
12 hat 4°C. 

2.2 Preparation of Marinade 

The three marinade solutions were prepared, as mentioned 
in Table 1. These quantities were used for every 500 g of 
breast meat. These mixes were chosen based on a 
questionnaire done on 35 producers to find out the most 
used ingredients by Lebanese people to marinate breast 
meat. All spices used were from the brand Gardenia®. The 
used brand for mayonnaise, mustard and sunflower oil was 
Plein Soleil®. The brand used for grenadine molasses and 
vinegar was Yamama®. 

2.3 Preparation Procedure 

Fresh boneless breast meat of broiler chickens obtained 
from a local processing plant was used in this study. 
External fat, skin and connective tissues associated with 
breast meat were manually removed. The boneless breast 
meat was cut into 1000 g pieces. The marinating process 
consisted of immersion of breast meat in the prepared 
marinade— mix 1, mix 2, and mix 3 —. Samples from the 
groups were immersed in the marinade inside plastic 
containers. The breast meat was stored in a refrigerator at 
4°C + 1°C in atmospheric conditions. The components of 
each container were mixed every 1 hour. 


2.4 Sensory Evaluation 


Descriptive testing was used to quantify the perceived 
intensities of color and flavor of a certain marinated 
Tawouk using a 5-point anchored just about right (JAR) 
scale. Hedonic or effective testing was used to quantify the 
degree of overall liking or disliking of a certain marinated 
Tawouk. Juiciness and chewiness were tested by using a 9- 
point hedonic scale. 
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Table 1. Ingredients of the three marinade solutions per 





500 g of breast meat 
Ingredients Mix 1 Mix 2 Mix 3 
Salt 
Vinegar 15 ml 15 ml 15 ml 
Sunflower Oil 30 ml 30 ml 30 ml 
Lemon Juice 8 ml 8 ml 8 ml 
Garlic 6g 6g 6g 
Yogurt 15 ml 15 ml 15 ml 
Tawouk Spice 3.75 ml 3.75 ml 3.75 ml 
Peppercorn 3.75 m 3.75 ml - 
White Pepper - - 3.75 ml 
Paprika 7.5 ml - - 
Grenadine 15 ml - - 
Molasses 
Mustard - 30 ml - 
Curry - 7.5 ml - 
Mayonnaise - - 15 ml 


Twenty trained panelists were chosen to conduct the 
sensory evaluation test. The chewiness and overall 
acceptability were tested by 9-point hedonic scale. Also, 
panelists trained to use a 5-point anchored just about right 
(JAR) scale to evaluate flavor (1- too mild, 2-mild, 3- just 
about right, 4- strong, and 5-too strong) and color (1- Too 
light, 2-light,3- Just about right, 4-dark, and 5-too dark) 
attributes. 





(b) 
Fig.1: Pictures of chicken breast samples treated with mix 


one marinade before cooking (a) and after cooking (b) 
prepared for sensory evaluation after 6 h marination 





(a) (b) 
Fig.2: Pictures of chicken breast samples treated with mix 


two marinade before cooking (a) and after cooking (b) 
prepared for sensory evaluation after 6 h marination. 
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(b) 


Fig.1: Pictures of chicken breast samples treated with mix 


three marinade before cooking (a) and after cooking (b) 
prepared for sensory evaluation after 6 h marination. 


Raw chicken breast samples were placed on labelled 
cooking sheets, and the samples were then covered with a 
single aluminum foil layer. Covered samples were placed 
in the ovens’ center rack and cooked in a preheated 180°C 
oven for 15 min. For testing, chicken breast samples were 
prepared for presentation by cutting into 2 cm cubes then 
dispensed into lidded souffle cups with three-digit codes. 
All candidates were between the age of 20 and 48 years 
and lives in the Bekaa area (east of Lebanon). These 20 
panelists were 12 females and 8 males. We modified the 
sensory tests conditions due to Covid-19 circumstances so 
instead of indoor testing, we used an outdoor set up to 
ensure social distancing and safety measures. The panelists 
rinsed their mouth with water and crackers between 
samples. 

2.5 Data Analysis 

Differences in color, flavor, juiciness and chewiness for 
each treatment were assessed using one-way ANOVA, 
Duncan mean separation, cluster analysis and correlation. 


Il. RESULTS AND DISCUSSION 


Using one-way ANOVA, we studied the variability 
between distinct treatments with respect to chicken color, 
flavor, juiciness, chewiness and overall acceptability 
(Table 2). Our results showed a highly significant 
difference in color (p-value <0.01), flavor (p-value < 0.01), 
and juiciness (< 0.05) between different treatments. In 
contrast, there was no significant difference among all 


treatments in term of chewiness and overall acceptability. 


Table 2. One-way ANOVA for the difference between 





Dependent Variable Significance 
Color 
Flavor OOO 
Juiciness .039 
Chewiness .625 
Overall Acceptability .092 
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Using Duncan mean separation for the treatments 
concerning color, treatments were grouped into four 
categories (Table 3). Results showed that the color of 
chicken breast samples treated with mix one for 12 hours 
were the most preferred color among the panelists. 
Chicken breast samples treated with mix one for 6 hours 
and mix three for 12 hours were not significantly different 
in color, but they were distinct from other treatments. The 
least preferred treatments concerning color were the 
chicken breast samples treated with mix three for 3 hours 
and mix two for 3 hours (p-value > 0.05). 


To study the effect of different treatments on flavor (Table 
1), treatments were grouped into four categories, and 
results showed that chicken breast samples treated with 
mix one for 12 hours and mix one for 6 hours were the 
most preferred in terms of flavor (p-value <0.05), and were 
significantly different from other treatments. Chicken 
breast samples treated with mix three for 12 hours, mix 
two for 12 hours, mix three for 6 hours and mix two for 6 
hours were not significantly different from each other, but 
they were significantly different from other treatments. 
Chicken breast samples treated with mix three for 3 hours 
were not significantly different and had the least preferable 
flavor for the panelists (Table 3). 


In terms of juiciness, treatments were grouped into three 
categories. Results showed that chicken breast samples 
treated with mix two for 6 hours were the most significant 
and thus preferred treatment (6.3). Chicken breast samples 
treated with mix two for 6 hours were significantly 
different in their juiciness from those treated with mix one 
for 3 hours (5.4), mix one for 6 hours and mix one for 12 
hours. Chicken breast samples treated with mix three for 6 
hours were significantly different in their juiciness from 
those treated with mix one for 3 hours (Table 3). 


Table 3. Estimated marginal means of statistically 


significant (a = 0.05) sensory attributes (n =20) 





Treatment Color Flavor Juiciness 
Mix3-3hrs 
Mix2-3hrs 1.55% 2.3°4 5 gab.c 
Mix1-3hr 1.8°4 235% 5 Ac 
Mix2-6hrs 1,8% 3.15? 6.3° 
Mix3-6hrs 2.05° 2580 6.052% 
Mix2-12hrs oe 3.8° 5.9525. 
Mix3-12hrs DES!" 2.9» 5 gab.c 
Mix1-6hrs 2.95° 3.15° 5.65°° 
Mix1-12hrs 3.94 3.9? ee 


abcd Values within an sensory attribute with differing 
superscript letters are significantly different (a = 0.05) 
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Table 4. Pearson correlation between the sensory 


attributes based on their means 





C) mz] = A © 
J z = q 
s S = a 3 
® 5 = 
ô á g 
NH 
Color 716  -.331 212 761° 
Flavor 067 537 .180 
Juiciness -.030 -.570 
Chewiness -.047 
Overall 1 


Rescaled Distance Cluster Combine 


mix2-3hrs 


mix3-3hrs 


Mix1-3hr 


mix3-6hrs 


mix1-6hrs 


mix3-1 2hrs 


mix2-1 2hrs 


mix2-6hrs 





mix1-12hrs 
Fig.4: Dendrogram Using Average Linkage based on 
color, flavor, juiciness, chewiness and overall 
acceptability of treatments. 


Next, we investigated the correlation between the five 
studied variables based on their means (Table 4). Our 
results showed a significant correlation between color and 
flavor, and between color and overall acceptability. 


Cluster analysis based on color, flavor, juiciness, 
chewiness and overall acceptability, demonstrated that all 
treatments were similar, except chicken breast samples 
treated with mix one for 12 hours, which were highly 
favored by the panelists (Fig. 4). 


IV. CONCLUSION 


We studied the effect of various combinations of 
marination ingredients and duration on flavor, color, 
juiciness, chewiness, and overall acceptability of Tawouk. 
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Our work showed a significant difference in consumer 
preference based on color and flavor between different 
treatments and a significant difference in juiciness between 
other treatments. Chicken breast samples treated with mix 
one for 12 hours were significantly preferred over all other 
treatments in terms of flavor and color; however, they 
were equally favored as samples treated with mix one for 6 
hours in terms of color alone. Chicken breast sample 
treated with mix two for 6 hours was the most preferred 
treatment concerning juiciness. Our results showed a 
significant correlation between color and flavor and a 
significant correlation between color and_ overall 
acceptability. 
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